The cardioprotective effects of metformin.
In patients with type 2 diabetes mellitus, treatment with metformin is associated with a lower cardiovascular morbidity and mortality, compared with alternative glucose-lowering drugs. It has been suggested that metformin might exert direct protective effects on the heart. This review appraises recent experimental animal studies on the effect of metformin on myocardial ischaemia-reperfusion injury and remodeling. In murine models of myocardial infarction, the administration of metformin potently limits infarct size. Activation of adenosine monophosphate-activated protein kinase, increased formation of adenosine, and the prevention of opening of the mitochondrial permeability transition pore at reperfusion all contribute to this cardioprotective effect. In addition, metformin therapy attenuates postinfarction cardiac remodeling. There is evidence that activation of adenosine monophosphate-activated protein kinase and endothelial nitric oxide synthase, and a reduced collagen expression are crucial for this effect. The finding that metformin limits myocardial infarct size and remodeling in animal models of myocardial infarction suggests that patients suffering from myocardial ischaemia could benefit from treatment with metformin, even when these patients do not have diabetes. Currently, several clinical trials are being performed to test this hypothesis.